failure of pure cultures. The removal of saprophytic nematodes from the extraction is both time-consuming and difficult when preparing mass inocula (Qi et al., 2008) . Hence, it is necessary to provide a simple and easy method for culturing nematodes with high purity and viability.
Here we present a modified technique -the 'tuber hole culture' (Fig. 1 ) -for pure culturing of D. destructor on sweet potato tuber. The DeYL population of D. destructor collected from Luoyang, Henan Province, P.R. China, was maintained on a tuber of susceptible sweet potato cv. Su-Yu 303. The nematodes were extracted using the Baermann funnel technique. The juveniles, young males and females and gravid females were picked using a fine needle and collected onto concave slides. Their morphological characters were checked under an Olympus microscope BX51 at 40× magnification. Inocula comprising either a young female and a male, a gravid female, or a juvenile were considered as treatments.
The technique has the following steps: i) the fresh and cleaned tuber was surface-sterilised with 75% ethanol for 5 min and longitudinally cut into one-third for the top and two-thirds for the base sections (Fig. 1A) ; ii) 5 mm diam. holes of 1 cm depth were punched at 3 cm intervals on the base section; iii) 20 μl sterile water was added to each hole and the nematodes were inoculated, each treatment having 20 replicates; iv) after inoculation, the top section was put onto the base and the edges were sealed with paraffin wax; v) the tuber was placed into a plastic box and a small amount of sterilised water was sprayed into the box to maintain moist conditions for nematode population growth. The tubers were incubated for 30 days at 25°C. Holes (13 mm diam.; Fig. 1B) were punched from the base section and the nematodes were extracted from tissue chips at 25°C for 24 h and counted. The trials were repeated three times under the same conditions. Culture efficiency was calculated as the number of tuber holes with successful nematode reproduction as a percentage of the total number of holes. The means of numbers of nematodes produced per hole were compared by one-way ANOVA and Tukey's Test.
In tuber hole culture, the efficiency of inoculum with a gravid female is higher (65 ± 2.9) than that of the amphimictic inoculum (50 ± 2.9). However, the mean number of offspring produced by the gravid female is 84.2 ± 4.8 (range 54-105), which is less than that of the amphimictic inoculum with 137.4 ± 7.5 (range 99-175). A possible explanation is that the gravid female laid eggs into the gelatinous matrix before being inoculated into the tuber hole. The number of offspring produced from cultures with the amphimictic inoculum was significantly different from the gravid female inoculum (F = 261, df = 2, P < 0.001).The treatment with a young juvenile did not produced any offspring, which indicates that D. destructor produces offspring through amphimixis rather than by parthenogenesis.
The tuber hole culture is a very practical technique and has the advantages of high efficiency and lack of contamination, producing large numbers of offspring in a micro-environment close to natural conditions. Both the amphimictic and the gravid female inocula in tuber hole cultures were successful in producing populations of D.
destructor. The tuber hole method developed in this study provides an optimum technique for pure culturing of D. destructor, which will further benefit studies such as individual development, population genetics and pathogenicity.
